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1020020040806 ^ 2003/1/11 

ll<a^ ^.o}^ofl o]*V a.e]*i sfloj^- ^ o]-u]ej- B)Ee} 

wl*> #5L*ll *ll^Rr ^r^l^-; 7l^^i^oil ^*Rr #7fl£]-; ^ 

* ^ ^ #7ll<2}-; ^"71 ^SB^li^El^UMl fmejjf ^*Kr ^Tfl^; #7l * 

7j- £<£^ Al^H tilE^-Ol^Bio. «g^^ #7jlS}-; #7] ^Bflsfl^ ^ 

^ i^#£l£^- ^>7l ^SV^- tijEsl.ol3.BM o. ^ ^ ^ x£ 

^1^-; ^7l HlMsl-Ol^EH^. ^fl ^T-71 ^EH^c^l c^S)^, ^ yj e ej-Oj sfl Bjofl v\ 
v\X\ til^el-ol^ #7111- ^Hltb^. 

£ 18c 
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1020020040806 %^ «J*>: 2003/1/11 

cfp>Al alH^o]^^^. oj-g-^- wVs.*)] ofla^^l ^ ZL£] ^ ££«o Vl 3 {Semi conductor 
memory device using Damascene bit line and method for fabricating the same} 

£ 1A ifl^l S. 6A^ ^5flS] aV£^ *H-E.e|#*l^ ^2:^^^ Jfl *V 

£ 7A ^1 £ 18A^ ^ £ 15C vfl^l £ 18C^ -& <H ^a^H rcfs. 

IE 7B £ 18B^ £ ^ ^flflofl rcfs. tiV £ ^)] v]]^e]^-^)9] *flS^^- 

£ 19A ^ J£ 19Ctt ^HH ttr^- ^3E*I) *ll5.e)#*l£| ^s« 0 >^ 

200, 400 : «VE*fl 7l^ 201, 401 : «1%^<£^ 

205, 405 : 210, 410 : STI ix^s]^ 
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1020020040806 %^ ^7}: 2003/1/11 

220 : s)^7flol e 225, 245 : 7fl^- 

230, 460 : ^sflH. 240, 440, 270, 470 : H<&^ 

250, 300, 430, 500 : i^H-H 260, 420 : tIMe 

275, 475 : ^meHi^-s^ 280, 480 : iSB]^t=-§- ^^#^11 

290, 490 : «1 MB^l 3 ^ 310, 510 : «] Mej-^l^^ 

320, 520 : wl^e}-^ 330, 530 : Q 



<16> £ a>£^] nfls.^ 2J-*V 3_0 5», iLc} ^l^o.5.fe ^£51^1^ = 

w^ofl «^1s>jl ^ ^Mt^-fr *r 91^ DRAM ^3 ^ ZL^l X) 

<17> ^^ofl ttj-sf -ts|^(cell pitch)7> ^§>J1, # 

^ a-eHiMtiMJ, wle^o] ^sflolA^ 37] length scaling downHl *\- 
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1020020040806 #^ 2003/1/11 

^iclJl, 5L IB ifl*l £ 6Btt ^Hfl^l nfl2.&)^l^| ^^l 

sg^JE-i- ^Al*V ^ojcf. o]iifl ) £ 1A tfl*| c 4A - c 6B o^ lA-lA'^d^] vtys. ^-^cfig 
£.# 5=*1* £ 5A ^ £ 6A-tr 5. 6^ ^ *11:e.sR1-*H & 

£ 1A ^ £ 1B« «VJE^1 71^(100)^- wl##<^ (101)4 ##^(105) 

SL3. ^S\JL, J§-^°1 STI (shallow trench isolation) ^4 «V£^1 71^ 

(100)2] h]^^ (101 HI ^7>^-£]n]-(iio)^- ^^*Vcf. 

-E 2A ^ £ 2B-& ^SS}^, y>E^l 71^(100 HM1 #7l <3 ^ (105)4 ^*HHr 
7flolE(i20)# ^*Vrf. ^, 7l^-^^°fl TIME ^<3^(121), #Hl^5]^^-(123), 
^(125)4 ^-8- ^^(127)# ^^*>J1, TflolE^^^ n>^( £ ^[^l^ £ 

&£-)» °l-§-*H sfltH^M Til 01^(120)1- ^^4. ^-^l 711 °m 

(120)^1 ^<Hl UJ^jlS. ^ ^5ilolA^(i30)l- ^tb4. 

S. 3A ^ £ 3B# 71^-^^ ofl ^<a^(140)# 4-g- 

^o] ^a<g^o] sej^-g- ^sr^^BJKSAC, self-aligned contact) 

(150)^- *g#*}Jl, SAC ^sfl = -g- 5.^, <« 1"^ #el^^^^ ^av^ cf ^ 
7171H ^^(CMP) ^*3*H SAC ^ej 4^.(160)1- ^#^-4. 

S. 4A ^ 5E 4B# %^>^, 71^-^^ofl ^2#^V ^<a^(170)^r f^tt 4^ iflB] 
, #71 SAC ^ 2^(160)^ tilE^-oi^)- <a^£l^ SAC ^^^ = 7> ^s)$m- Hi 
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1020020040806 ^7}: 2003/1/11 

51 5A ^ £L 5B« %^}*& , 71^^^^] Hi S2f <?!-§- ^-g- ^#^3. 

<*) ^71 al^^oj ^eH(i75)-gr ^fl ^7} SAC ^^(160)^ <g^£]^- ?^^^(185)* 

£ 6A m 5- 6B# ^-S^, 71^-^^^ ^^^-(190)^ x^g-, ^7] 

^^^-(190)# 3flE^*>^ wlj=e}.o}^Efl( 17 5) SAC ^(160)^g- ^#^7] 

^ ^Sel*l i^EL^i»(l95)# ^^tVcf. ^^j^ £Als]^l g>&o.^, *^<y 7fl3ll 
^ <#7] ^Ss^l ^=^^(195)-i- -f-sfl ^-71 SAC ^-^^^.(160)^ 
?fl5fl^Bi# ^fil DRAM ^^>7> ^^H^iuf. 

^"71 «>^^r ^2fl^ DRAM ^7}2] *l}^^-8r 3.7} n}-^- ^2]^^] 

til^s}-^ iSHl^l ^=^-^A>oloil ^^7> ^I3#?i aJ<?§^ 7^^«-^ofl 

i 0 1^7l- i^^I-ji 01^1 14 ej- ^sel^l ^^^^A>oiofl w. e^^oi ^MUsH, ^ 

SSl^l ^-^hM^I iLtHeflolnl-^ol #^}^ ^l^o] oi^cf. 
[^•^ol ol^ji^l- ^ 7l#2l 4*H] 

^7l^V W}^^ ^Hfl 7)^2] ^-^1^^- n^}7] ^ %<L3.*), 

^ssl*l jtS^-a- #^S^1 ^sel^l i^E.^^ 3 

71 » ^7M7l -SI»^*Kg- ^Al^ ^ ol^- ^nj- o>u)5l- ^Sel^l ^£L^-Eflo) ^U]Z)}o) 
n >^l^T f7fAl^ ^ &±=. a> £ ^ oilS.El^-^1 ^ ^ ^1^« 0 >^# ^*Hfr C-11 ZL -=-21 Ol 

am. 
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1020020040806 %^ 2003/1/11 

<27> igxgcq cf^. cfp>Al a|E2fo]A ^0.5.*) ^^S] iL°l 

<28> t£ c}b s.^^ WlS^olo] ^5)1C]^S. 

f^, W^eKi*}- ^£E]*1 ^JEL^^ ^^jao} Jr^O- y o V^ ^ ^ oj- ti}i£^ 

^isl^l ^ n<2] afla^-fr ^*Kr HI ^cf. 

*1 ^ ^]5«|t3|t *fl^Rr Hi 

<30> ^ t^5] H 7\) °1M ^Sflol^l- Jl^-^l-^S ^-°5L*1 711 

SAC ^sflZL^ ¥^3lfrl- a o V *l § ^ 5^ «>£^ ^1S.B1^1 ^ ZLS1 ^l^wj- 
*fl^Rr Hi olcf. 

«ve*11 ^2-^*1 ^ ^ *Hs«<^* ^<5Rr HI 5W. 

tilt!" #51*11 71^321-; 7l^r^^o11 ^ ^ S] ZL , -^-71 ^-E»sfl£l# Sfl^^. ^EH^c.g. z|Z]- 



<33> 
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1020020040806 #^ <Qt}: 2003/1/11 

olEAj-o]^ 7 }$;-$r ^#^1 71 ^ SAC ^H^Hr *)U#?I ^01^; Aj-71 

^ SAC ^^Hl ^ ^^TT 4^ €"^4^^-; 7l^^o|l ^^SlJl, ^"71 ^HJjafl 
— ^ Sfl^Rr ^sfli=» ic#Al7l^ ^SB^icS.^^)- til^el-Ol3.Efl^. ^-Hl^-Jl, 

«1 S el-Sl ^wjtg. ^2#?i ^«a^4; #71 ^Sel^l icS.^i!jofl i 
S.eJ*l ic£L-g- ^-^#EizL4; ^-71 alEB|o]agj^ ^ ^ ^.^^cofl o^i);^, 

#7] til EE^O] Bfl^ofl Cf^A] HlE^Ol^- ^Hl^H- ^ tiJ-T^ pfl 

^th ^ tii£^l 7l«^ofl cf^oj ^Hfljrflc^; 4 >7i ^ em 511 = ^01^ 

t)-P>Ai THolE^; ^-71 t^j-A] TjMH^ 7^ ^ <^ o|) tg 
€ ^^^"4: A oM ^^r^ ^7l ^3g^ol 71^^^ %<%Q ^ 

*li^=^-B}. til E^ol^Elj^ ^Hl^ZL, g^^gL til^gj-^lgfl^^ ^tiltV 2%^ *L<&1% 

4; ^-71 ^mel*l i^EL^iaMl isel^l ii^-g- €-^#&|ii4; ^7) ajE^oi^ 

^-i" -S-^fl ^7l 2^co)l c^^£l £ S. ( ^-71 tilE^-Olafl^oll Cfu>Al ul E^-O]^. 

^l^Rf 3j^§- ^5) ^ ti>iE^l ^ls.el^ll- ^l^>fe *vcf. 

45-8 



1020020040806 #^ H*}: 2003/1/11 

atb, 4^ 711 t\-^S] ^sfliELl- 7]&^ 

$r &7f\Q; 7}&^o]) %7^r $^*Hr T&A$C\ #7l 

Bflsi wi E2}<y3ii^^- *g#s>^- #7l sfl^Hf- ^ej^^i- 

^ #7l H<£^|- ^zJ-SH «lie} 0 Jf^t ^^Hr #7fl<2}-; #7l BlE^jaajA 

**fl #7l ^sflJEKHl o^^JE-S., #7l Hi E^^]^^ el] Cf^V^l ^ M 5^-0]^- ^*Rr 

#7fl» ^«l*Hr ti J£^l *HS.eRV*l<3l ^1^^^- *H^>^ ^-g- s^io S 

S^th &5=*l| 7l^Hl 711 olE TflolE ^c^^ ^ 3 

f^^t Tflolsf t§^*Kr ^rTflfil-; 71^^^^ *m#£- ^oi^ 

^ ^TTll^-; #71 71H EA>ol^ 7l ^ol ^#Sl£^- #71 ^g^-fr ^l^H 4^ 

^ SAC ^ ^ ^tH<4; #71 sac ^°\) 3ajj|n f 

^741^; 7}^-^^<Hl ^12#^> ^^M- ^*Rr ^711^; *H2#?I ^<S^* ^^f^ # 
71 Sfl^Hr ^sfli=» ii#Al7l^ iSel^l^^^Hi}^ ^isHr ^711 ; 

#7l ^^^xl-c^-EHoi) ssj-g.^.a ig^sKr ^Tllsl-; #7l *fl2^?I *|<3^ ^z^} 
<*l *^Eflol tilE^ol^Bi^. t§#^ ^-741^; #71 *fl^Kr ^ 

#£l£^- #7l ^I2^7i ^«^^ ^4*H ^e}°j3flj|. ^-^Kr ^711^; #71 wis 
SfO]^.^^- ^fl #7l ^.BH3flH.ofl O^ElJES-, #7l HlE^oJsll^o]) €\-v\X\ B}^_?}°}^r 

4. 
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Sf]^ 5)^ 7110)^71- ^#£l£^- ^m^i^^l *Hl#?l *3<3<4# ^*Rr ^TflSf; #7l 
5)^ 711 °1S ^^-fr 3L#* Sl^TllolEl- *1l7^H ±^X\?}^ 7fl^l- 

^Kr ^741^1-; #7] 7fl^tlloil ^*H1 ^oa^jif nsi ^oii ^-yltb Til 

^^Rr ^"711^; 71^-^i^o]! x\}2%# *l<£^-$r ^*Rr #7}1<4; A}2%-# ^ 
^^>^ #7l M^S.* i^#Al7l^ ^el^ltEfi"!- ^ n}^ ^7^1^; ^-7] 
i^sl^^e?^ ^^#e-izi« ^^Rr ^-Tllsf; ^I2#7i ^<3^>g- ^z^H ^ 

^H]^ tilEe^olill^^- #7flS!}-; >a-7l ^^2fl£L7|- L^#Sl5L^ #7l A]2%# ^ 

^]^>^ WlEHl-o]^^^- ?$^7>}±r ^TDQ; ^"71 HlE^JagJI- ^fl a> 7 ] aaj 
2flJE.oll ^|5|£f, ^-71 tilEelolufl^l^ cfnl-Al HlEel-o]^- ^ gj. - t^)^. ^u] ^ 

#2:*>^^ ^1-711 ^^§>J17> 

£ 7A ^*1 18A^ £ 15C £ 18C^ *Qr*$2\ ^a^H pfls. 

«vtgo^ ^ ^aHhi 4§ tiV^-il ^ilsel^l^ Tfls^^g- -^^*>7l ^tb 

t!" °H, £ 7A ^*1 £ 18A^r £ 18B^1 2A-2A , -ifHl ^^l- J£^l*l: ^ 

-£ 15C ifl*l £ 18C^ £ 18B^1 2B-2B'^N ^^^it ^ltb 3Ht}. 

£ 7A ^ £ 7B1- «>£^1 71^(200)^ «1%^ ^ (201)4 %^<^(205) 

JlS. ^^4. #7] 71^(200)^1 tfl%^<3°3 (201)^1 #-#3^ STI ^-g- 
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*H STI :i4£-34(210)# ^^W. j$7] STI em (2 10 H sj*fl °l:£-sRr ob^ 

J±<g^(205)* £-^4^4. 

-£ 8A ^ £ 8B» 42:4^ , 71^^^ Sl^^^^-i- *^fl 444^- ^#4^1, 
^44-8: #444. TlMH ^#-g- *}^H(J!E^<H1^ 51^1 £l*l S^§-)» °l-g-4 
^ #71 ^444 444* sflE-l^^ 5^3 Tfl^E ^^^-(£^#^1^ 51*1 3 4 ^) 

■i: ^44 3 711 (disposable gate) (220)* ^44. ^l^fl, 5| ^TlH e (220)tt 4 
7l 1:4^(205)4 m44£4 ^43^1, ^^ofl^ ^ ^ si ^ tIIoIe^. ^ 
eflS. ^£4. #71 5l^7llolE(220)^ ^4°H 44 ^ElH.^^(205)^ ^^3flE7f ^ 

4€ -^-Sr* :t#x|7l^ 7fl^-¥-(225)7> 1H44. 

5L 9A ^ £ 9B« , 7fl^Jf (225H1 ^*fl i^#4 4 (205)^1 ^3 

-^4-8: °14^ (anisotropic) ^14^44*1^ ^^sfl = (230)# ^444. °H , #7] 
4^ -1*3-8: °1 -g-«H ^*fli=(230)» *g 4 4^r tfl4, 71444^1 #s!4&) 

-^4* #44 44 CMP SE^r <H1^1^*H ^3fl = » ^4 ^£ &4. £ 10A ^ 2E 
10B# 7l444°fl *fll^4 ^<^4(240)^- #44 4^§- CMP4<*I ^44444. 

£ 4^ a} ^aHH14^ ; ^e«3]1_el ( 230)1- ^44 ^ofl 41^4 444(240)* 
^4°} fAS^ , #4 444^ .y.°lJ=44<i ^4 4^-4 ti.s!42ll^^; 444 

& ^ , 2-4 4dh<Hl 4^- ^.^-1-^ ZLSlJI oflElU.^-^4 ^Efljxflc^o) 

^#43 4^ ^ 314^£N o]^V ^EM^^-o^ ^7>1- 44 4 5U4. 
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1020020040806 %;% <H*}: 2003/1/11 

5L 11A £ S. 11B1- 5^3 711 °1M ^7} s\ $ A] °] M (220) 

» >fl7l*H 7^-^(245)1- £ 12A ^ £ 12B* #2:^, l^sH^^ -f-Sfl 

^5^(250)^8: ^^l^lJl, 7l^r^^^l TflojE^^-^ cf-g- CMP «H 

°1J1L(220)£] ^ *8^€ 7fl^(245)^l t}n>A] >fl o] e (260)* 

^^(250) # 7flolE(260)^l *Hf*fl -^(251)^ Til o]e ^oVo.^ 

o^o. 7llole(260)5l #*H1 ^£ TllolE ^o^s. ^-g-tb 

cf. 7flc>lE(260)^ #sl^el^^^ ^^^14 ^ ^-^^^1 ^f^S, £ 

<t $X^. #7] ^^-(250)^- l^sHg^-i: *§^*Hr tfl^ofl A1203, HF02, 

Zr02, Ta205 ^4 ^ JM^!^ ^ ^5. $X^. 

^-(250) € TllolE^^m-^ tHoIe ^aflolA^ ^rf. o]^, # 7 1 

(250)^: 10-200A^1 ^Jl^, TflolE 7llo]je ^jo]^ t]9\ 

*0, ^ 7nm olifl^ ^Hrt}-. o]i=. ^^AHfe 7fl^(245Hl ^^1 

tt ^ el ^7l^-2f ^^ = (230)^ £^*5=*H| £|«J| -&3M*JE7} 7] nfl^-olji, ^ 

S^^Htt 71^4 ^Bflsflc^cq ^Ej^ttlEl^l ^>olofl ^-^71- ^ef^7l 

TlMM ^H^^. -fJ-^s-Aj (dielectric quality)^ -f ^ S^r 
fA^, TllolH^- ^^o^ ^^51^ ^.^^c^o^ -a^^ 
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1020020040806 QA- 2003/1/11 

<49> 5. 13A ^ JE 13B# ^S*}^ , 7flolE(260)» o)l*l «!]*}• ^^[JL, 

^ ^ ^o^^-# cf-g- CMP^H ^lol e(260)^- J f°11 ^^(265)* 

<50> £ 14A ^ £ 14B« &2i-s}i&, 7}&^o]) H]2^tl} *3<3^-(270)* tf-g- sfl 

^sfl3=(230)^ 7flslME-H ^^H.* ile]^l ^ 

= ^(275)* , #7] ^(275)*4H i£e]^ltE-§- 

si ^-(280)1- *g^*Hr3l, a o v 7 ] ^eh^e^zi(280)^ €-^sfl-^(230)5]- p}^7Mi ^e]g-5j- 

CMP iE^r ^l^l^^H 

<5i> a. ^ o_] ^Al^ofl^^ *fl2^# €^^"(270)* ^SV^l-Jl, i-c^Bfl 

(275)<>1 ^^Sl^ ^f^V-i; sflE^^}- cf-g- ^hji # ^ ^(280)1- ^<sH ^ , i£ 

Six] ^^(275)^ £1711- 3.7fl ^^s><^ ^ J£*V oj-qe]- i^e]*]^ 

< 5 2> ^sel^l i^EL-§- ^^#e-)zl(280)^1 *Hr^ ^^Itt -^4-^(230)^ ^ 

^1 3 -£-!=- ^^#51^(280)71- ^^sj^dl, £. iSB^l 2A-2A' *H1 ^ 
^olo] til ee}- o] w^o.^.0] ^r^Tjol^ £ 18B^1 2B-2B'*H1 4^ ^^lSl 71]o1eh 0 V 
^o.^ ^^ol7> S.^- &*»n^.m0)^ ^^ol^.cf ^711 ^g^tf. 

<53> 5. 15A ^*1 £ 15C1- , ^7} *\]2%-l} ^^s|(270)^ tilMej-o] f§^^ 

^^8: *\z\*}<^ *^Efl°l «1^5f^]2fi€(290)^r ^^tbcf. *}^z}9mQ(290)-& 
^7} 71101^(260)^- H^5}£4 SAC ^* ^-71 A}2%^\ ^^aJ-(280)-ir 
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<54> 51 16A ifl*l 51 16C« #2*}^ , 71^^^^ oj^sHg-^ ^Ij ^^rSj-^-g; 

*H°H-&- ^<a^-(300)# ^^W. ^7l ^2#^> ^<3eH270)-i- *]zJ-*H «lS 

^^(310)^- . ^, aV 7 ] ic=^^(275)A>oloj ^-Bfljjflc (230)7]- 5^ 

#£)51^- SAC^* *H #7l *fl2## ^^^(270)* ^l^H «lSel-^l^^(310)-g: 

<55> 5L 17A ^} 51 17C» t^s}^ , 7l^^^oH tJlE^o]-^- 5L^#^ ^^ofl ^ 

wis 5}olsijii(290H] ^tb^. °lS*1, ^"71 wl^ei-oi 3.^( 310 )-g- ^ ^- 7 ] 
51(230H1 <&&£\JL, #7] 7llolE(260)i4 iH*}^ «1 S ej-oi(320)ol f§ ^ 5) o] . 
<56> 5L 18A tfl^l £ 18C1- #2:*}^, ^"71 tilEel-oi(32o)^. oj^^n]-^. ofl ^ B jfl ^ t 

71^^^^ ^s)-^ q-g- CMP ^# ^-71 wis e}-oi(32o)o] *\^& 

wls^-oi ? fl5g*(33o)-g- °H, wl^el-o] ^3§^ ( 33o)o] n]o ] Eej-oj ^ 

0.3.2I ^^oi7> tili=eKl(320)£l THol^ei-oi^o.^^ ^^ol^d- I}?)] ^^s\o] 

<57> ol^l ( 51^^-ojl^ 51^1 Si Q%;0_^, ^7) ^£e)^l i^L-g- ^^^EiZLcHl 0^3 

^ ^II^aIe-I^- ^zr}^ oj^AHlofl nf^- DRAM ^7,]-7}- ^^i}. 

<58> 51 19A £ 19C^r ^ ^*HH 4^- ^51 ^1 ^)S.^^^}^ z\)2i*& 

^^*>7l ^ 51^0.^, 51 19A^ 51 19B^1 3A-3A*^1 4 = #tS^51°1 JI, 
i 19C^ 51 19BS1 3B-3B' *H ^ ^^^2f 51*1^ ^o]c}-. 



v 
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^ ^efl^l SAC ^^3fl£Ll- ^ ^ <^ -g-^tt ^ nol^s] w]Ee|. 

<60> nj^ f STI ^>^-5]^(410)o] ^^cg* (401)2)- oflE)ti.^^( 405 )^. 

*V «_>£^1 7)^-(400)^Hl 7flolM^^s]-(421) ) 711o]e ^^-1-^(423) ^ 
(427)^1 2jff2f ^ 711 01^(420)71- #7] TlHM (420)^1 #i*°l] ^s)-^ 

f-^-S. € ^ 511 °H( 430)1- 

<6i> ol^A-], ^l^^> ^^^-(440)^- ^a*-^ CMP ^eI-^-aI^Ijl, SAC 

-f-*ti ^7} 2]]1^# ^^^-(440)^: SAC ^i»(450)# #7} SAC^ 

(450 HI SAC ^^2flc( 460)# ^*>tf. *ll2f^ ^<a^(470)-g: chg-, av 7 ) iS 

±B.7\ SAC ^-^^^-(460)1- ii#Al7l^ ^£El*l ^= 3.^(475)^ 

Jl, ^-71 i£5l*l ^=^(475H i^^-g- ^^^.^^(480)^. t^^vcf. 

<62> cf^. > ^^oflAi wls^oiol <g>£^ ^12^^- ^«?l^-(470)-i- «1 

5)1^(490)^. ^^^j7 ; HlE£}o] ^BflolAi-g- Q<£^(500)SlS. 
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